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Abstract 
This study investigates Greek consumers’ behaviour towards fisheries products, identifying possible distinct consumer groups, 
and examines possible linkages between consumer characteristics and marketing aspects of fisheries products. Using data from 
an in-person field survey, a Two-Step cluster analysis demonstrated different attitudes among consumers with different profiles 
and also identified two distinct consumer groups differentiated primarily by income: the low potential aquaculture consumers and 
the high potential aquaculture consumers, representing 67% and 33% of the total sample, respectively. The study provides 
evidence that more efficient marketing strategies are probably needed in order to promote aquaculture products’ consumption, 
and potentially contribute in guiltlessness of the whole sector.  
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1. Introduction 
Fish and seafood have always been considered as an important part of human diet and they have long been 
recognized as a health-promoting food for human nutrition. Globally, fish provides about 4.3 billion people with 
almost 15% of their average per capita intake of animal protein, with the global annual per capita consumption of 
fish to stand at around 18.6kg, having doubled since the 1960s [1]. Particularly, aquaculture is considered as the 
fastest growing primary production sector, representing an annual growth rate of nearly 7% over the past decades. It 
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is positioned to overtake capture fisheries as a source of food fish [2]. Greece’s share in E.U.-27 total fisheries 
production (catches and aquaculture) is 3.21% in terms of volume and represents an average fish consumption of 
20.9 kg/capita/year CFP [3]. Also, Greece is the principal producer of European sea bass and gilthead sea bream in 
E.U.–27 along with Cyprus, constituting the dominant supplier, and represents 9.37% of the total volume of E.U.–27 
aquaculture production [3]. The Greek fisheries (catches and aquaculture) sector operates in the context of an 
increasingly market-based economy, with rapid changes in market and consumer demands. Particularly, the long 
term viability of aquaculture is greatly depended not only on consumer’s demand but also on the ability to adapt to 
the structure and legislative demands of the target markets [4]. 
Consumer and market orientation are the main drivers for successful future development of today’s food 
industries. Therefore, the choice of marketing strategy and maintenance of competitive advantage are strongly 
determined by consumer perceptions [5]. Consumer expectations are good quality products derived by healthy 
animals raised in a healthy environment, to be natural, fresh tasting and nutritious [6]. Particularly, a critical driver 
of consumer perceptions towards food quality and acceptance is better taste and nutrition [7]. Previous studies have 
shown that although consumer attitudes towards production procedure have a minor impact of buying behavior, they 
can be regarded as a potential that can be taken into consideration by creative marketing and product development 
[8]. In the seafood market, consumers use experiences combined with a reliance on retailers’ reputation and 
knowledge in order to simulate information about credence characteristics [9]. According to previous studies, 
consumers claim to pay more attention to fish resources state, the visual aspects of the product, the fish origin, the 
prices, the product form and to the freshness when they purchase fish [10].   
The present study aims to establish which perceived attributes are most important in the selection of fisheries 
products and to understand how such factors interact to influence decisions related to the selection and consumption 
of fisheries products. This is critically important, due to the fact that there is a lack of detailed empirical research 
regarding consumer perceptions and particularly potential differentiation for catches and aquaculture fisheries 
products [11, 12].  
Therefore, the objective of the study is to investigate consumers’ perceptions of fisheries products, to identify 
possible distinct consumer groups and to analyse possible relationships between consumer characteristics and 
marketing aspects of fisheries products.   
2. Methodology  
The study area was the island of Crete, in the Aegean Sea, and particularly the prefecture of Iraklion, where 
fishing and aquaculture are considered as important activities for the local economy. 
The questionnaire used was simple and consisted of twelve questions divided into two sections. The first section 
consisted of seven questions covering consumers’ preferences and attitudes towards fisheries products, namely, 
consumption frequency:Q1 (1-2/week, 1-2/month, 5-6/year, none), points of purchase:Q2 (fish shops, fish mongers, 
super market), as well as respondents’ choice criteria such as product form [raw or processed:Q3, fresh or 
frozen:Q4, processed kinds preferences:Q5 (fillets, smoked, canned, salted)], price:Q6, and origin:Q7 (aquaculture 
or catches). The second section collected general information regarding the principal demographic characteristics of 
consumers, namely, monthly disposable income:Q8, educational level:Q9, householder’s age:Q10, gender:Q11 and 
profession:Q12. The questionnaire was pre-tested on a sample of fourteen respondents selected by convenience to 
obtain face validity [13]. The field research was initiated after the necessary modifications were made to the 
questionnaire. Field data was collected in 2010, employing personal interviews in the prefecture of Iraklion (97,406 
households) [14]. Due to the lack of a sampling frame based on more recent information, the snowballing procedure 
was chosen as the method of data collection [15]. In snowball sampling, population elements are deliberately 
selected for three reasons: (1) they can meet the needs of the research, (2) they are representative of the population 
of interest, and (3) they can offer researchers the information they need. In all, 149 valid questionnaires were 
collected with this method. The reliability of the information source was assessed by emphasising the identification 
of appropriate individuals from whom to elicit the requisite information and the willingness of these individuals to 
participate in the study. The respondents were considered appropriate if they were responsible for making the 
household’s purchasing decisions. Thus, the respondents’ answers applied to their field of responsibility and 
provided reliable and accurate information.  
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To identify possible distinct groups among consumers, the data were statistically analysed by a cluster analysis. 
Chi-square tests were also employed to examine possible relationships between consumers’ demographic and 
socioeconomic status and cluster membership.  
Specifically, the next step of the investigation consisted of an application of cluster analysis to identify groups of 
consumers sharing similar attitudes towards fisheries products. From a theoretical perspective, the expected number 
of clusters was two (high potential consumers and low potential consumers) or three (high potential consumers, 
moderate potential consumers and low potential consumers). The Two-Step clustering method was used, because it 
is valid for categorical variables and also because the number of clusters can be determined automatically [16]. The 
maximum number of clusters is determined as follows according to the Bayesian Information Criterion (BIC) [17]: 
the ratio of the changes in the distance at each merge is calculated, and an estimate of the number of clusters is 
obtained at the step where a large jump in the ratio of the changes in the distance is observed [18]. In this case, the 
maximum ratio of the changes in the distance was observed for the 2-cluster solution. Therefore, the two-cluster 
solution was finally selected because it was most easily interpreted. The two demarcated clusters (cluster 1, n=100; 
cluster 2, n=49) were clearly distinct in terms of the perceptions expressed by the consumers towards fisheries 
products. The information relating to the consumers’ cluster membership, as represented by a nominal cluster 
identity variable (Cluster 1 to Cluster 2), was saved for subsequent profile analysis. 
Subsequently, a profile of the clusters was developed by introducing a set of categorical variables included in the 
survey questionnaire. These variables involved the consumers’ demographic (gender and householder’s age), and 
socio-economic (monthly disposable income, educational level, and profession) characteristics. The data on the 
householder’s age were divided into four groups: a) 18 – 25, b) 26 – 35, c) 36 - 50 and d) >50 years old. The 
monthly disposable income data were divided into four groups: a) <700, b) 700 – 1,000 c) 1,001 – 1,500 and d) 
>1,500 EURO. Finally, the householder’s educational level was categorised as elementary, secondary or higher 
education.  
A chi-square procedure was applied and a number of statistical tests of independence were performed to examine 
possible relationships between each of the abovementioned characteristics of the consumers’ demographic and 
socio-economic status and the cluster membership. Furthermore, in order to examine the validity of the chi-square 
tests, the general rule that fewer than 20% of the cells should have expected values less than five and/or that the 
minimum expected frequency should be greater than one was considered. Both of these criteria were met by the data 
in the present study.   
3. Results and Discussion  
The results of the cluster analysis revealed two distinct clusters of potential consumers based on their attitudes 
towards fisheries products (Table 1). The cluster profiles are described in the following section.  
3.1. Cluster 1  
The first cluster consisted of 100 consumers, representing 67% of the total sample. Most of these consumers (47 
%) had a secondary education and were more than 50 years old (33 %). Most of the consumers (40%) declared that 
their monthly income was less than 700 EURO and they worked in the private sector (26%).The consumers in this 
cluster expressed a small preference towards aquaculture products (22% versus 78% for catches). The respondents 
in this cluster presented a relatively higher consumption pattern of fisheries products (62% consume fisheries 
products 1-2 times per week). Moreover, these respondents stated that they prefer to buy fresh fisheries products 
(100%) and in raw state (58%). While, they purchase fisheries products by traditional fish shops and fish mongers 
(53% and 41%, respectively). Based on these characteristics, the consumers in this cluster may be characterised as 
“low-potential aquaculture consumers”.  
3.2. Cluster 2  
The second cluster consisted of 49 consumers and represented 33% of the total sample. Compared with the first 
cluster, the consumers in this cluster had a higher educational level (46.9%). They (34.7%) were between 26 and 35 
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years old. In addition, most of the consumers in this cluster (36.7%) declared a high monthly income, ranging 
between 1,001 and 1,500 EURO. Most of them, worked in public sector (34.7%). In contrast with the consumers in 
the first cluster, the members of the second cluster expressed a higher preference attitude towards aquaculture 
products (37% versus 22% in the first cluster). In particular, the respondents in this cluster presented a relatively 
lower consumption pattern of fisheries products (53% consume fisheries products 1-2 times per month). Moreover, 
these respondents stated that they prefer to buy frozen fisheries products (98%) and in processed state (63%). In 
addition to, comparing with the first cluster, they purchase fisheries products mainly by super markets (61%). Based 
on the above-mentioned characteristics, the consumers belonging to this cluster can be considered as “high-potential 
aquaculture consumers”.  
Table 1: Two-Step cluster analysis results (two-cluster solution) 
Variables  Code Cluster 
  1  (n=100) 2  (n=49) 
Consumption frequency  Q1 1-2/week (62%) 1-2/month (53%) 
Points of purchase     
Q2 
Fish shop (53%)
Fish mongers (41%) 
Super markets (61%) 
Product form: 
Raw or processed  Q3 Raw (58%) Processed (63%) 
Fresh or frozen  Q4 Fresh (100%) Frozen (98%) 
Processed kinds preferences  Q5 Fillets (56%) Fillets (71.4%) 
 
Price criterion for purchase Q6 No (51%) No (53%) 
Aquaculture or catches preference
Q7 
Catches (78%)
Aquaculture (22%) 
Catches (63%) 
Aquaculture (37%) 
Parentheses = % within cluster 
 
Furthermore, it is interesting that, according to a chi-square analysis, there were statistically significant linkages 
between the cluster solutions and the monthly disposable income, while no statistically significant linkages were 
found between the cluster solutions and the educational level, householder’s age, gender and profession (Table 2). In 
particular, the consumers’ income differed significantly between the clusters. The lowest income is found in the low-
potential aquaculture consumers, while the highest income is found in the high potential aquaculture consumers.  
Particularly, according to Table 1, two distinct clusters were identified. The identification of two distinct clusters 
(Table 1) facilitated the development of profiles for the consumers by depicting the consumers’ demographic 
characteristics and their attitude towards fisheries products (Table 2). The results of the study demonstrate that most 
of the respondents were low-potential aquaculture consumers (100 consumers). The remaining respondents (49 
consumers) represented high-potential aquaculture consumers, indicating a relatively larger preference towards 
aquaculture products. This result indicates that aquaculture products are preferred lesser than catches in Crete, 
independently of consumers’ demographic and socio-economic status. Consequently, there is a greater preference in 
consumption of catches than aquaculture products. This supports findings from previous studies that noted a 
prejudice against conventional aquaculture products among Greek consumers, with the exception of urban 
consumers who seem to have overcome this habit [13]. Potentially, this credence characteristic is related to the lack 
of awareness Greek consumers have towards aquaculture issues [19], due to the fact that they have not had adequate 
information on aquafeeds and the possible existence of veterinary drug residues in the edible tissues, or consider 
their taste unsatisfactory [13].  
The results showed that there is a clear preference for purchasing fisheries products mainly by fish shops and 
vendor fishmongers. This preference is primarily observed by consumers who belonged to the first cluster where 
this cluster is dominated by consumers with low-income levels. Particularly, traditional fish shops and vendor 
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fishmongers are considered as the most preferable point of purchase for fisheries products mainly by consumers 
from rural areas of residence or of low-income levels [13].  
Table 2: Cluster characteristics 
Cluster 
membership for 
two clusters 
 
Income:Q8 
 (in Euros)(%) 
            
 Low  a    Medium b      High c                                 Highest d  
1st cluster 40 (40%)     18 (18%)      26 (26%)                 16 (16%) 
2nd cluster 9 (18.4%)     12 (24.5%)      18 (36.7%)              10 (20.4%) 
Chi-square=Linear by Linear Association : 4.5 Significant at p0.05                                           
  
Age:Q9 
 (in years) (%) 
 
 Youngeste      Youngf               Middleg          Elderly ageh         
1st cluster 17 (17%)     22 (22%)      28 (28%)         33 (33%) 
2nd cluster 7 (14.3%)    17 (34.7%)      15 (30.6%)      10 (20.4%)
Pearson chi-square: 4.0 Not Significant p>0.10                                          
  Education: Q10 (%)  
                                Elementary       Secondary     Higher                 
1st cluster 18 (18%)       47 (47%) 35 (35%) 
2nd cluster 8 (16.3%)       18 (36.7%) 23 (46.9%) 
Pearson chi-square: 6.1 Not Significant p>0.10                                          
        Gender: Q11 (%)   
 Male   Female     
1st cluster 44 (44%) 56 (56%)  
2nd cluster 24 (49%) 25 (51%)  
Pearson chi-square: 0.3 Not Significant p>0.10                                         
                  Profession: Q12 (%)  
 Private                 Public 
Sector                 Sector 
 Free-professional      Farmer       Unemployed - student        
1st cluster 26 (26%) 20 (20%)  23 (23%)               12 (12%)          19 (19%) 
2nd cluster 8 (16.3%) 17 (34.7%)  13 (26.5%)             6 (12.2%)        5 (10.2%) 
Pearson chi-square: 5.9 Not Significant p>0.10                                         
a low less than 700 Euro,  b medium between 700 – 1,000 Euro,  c high between 1,001-1,500 Euro,  d more than 1,500 Euro 
e youngest 18 – 25 years old,  f  young age 26 – 35 years old,  g middle age 36-50,  h elderly more than 50 years 
 
 In addition, it is interesting that statistically significant linkages were found between the cluster solutions and 
monthly disposable income. While, they were not found statistically significant linkages between the cluster 
solutions and educational level, householder age, and gender. Regarding the latter, previous studies also have not 
found statistically significant differences among clusters [19]. However, it is worth noted that both clusters revealed 
a greater preference towards catches versus aquaculture products. Previous studies have also pinpointed that there is 
a general trend of preference towards fisheries products derived by catches instead of aquaculture [20]. This is 
probably due to the fact that fish consumption in Greece is similar to that of other European countries that are 
accustomed to a particular kind of fish consumption culture, and have an old tradition in fisheries as well as the fact 
that a high percentage of aquaculture products are exported [19].   
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Thus, in order to improve product’s communication and consequently, increase the demand of aquaculture 
products, the adoption of a marketing strategy aiming to boost awareness and to promote the consumption of 
aquaculture products, could reinforce the image of the sector as a whole. This is in accordance with previous studies 
where it is clearly stated that the lack of awareness regarding aquaculture’s risks and benefits has caused an image 
problem within the European public [12].  
Consequently, information programmes regarding aquaculture products’ safety and quality attributes should 
potentially be introduced, aiming at enhanced publicity for the Greek aquaculture sector in general and thus could 
contribute in guiltlessness of the whole sector. In particular, the results of the study support the adoption of a market 
segmentation strategy with a principal focus on high-potential aquaculture consumers. The study served to identify 
the specific demographic and socio-economic characteristics of this target market. Therefore, the identification of 
the target market facilitates the adoption of a suitable marketing mix for the firms involved in the aquaculture 
industry. The adoption of this marketing mix serves to meet the requirements of the market more effectively. 
4. Conclusions 
The objective of this study was to classify Greek consumers based on their attitudes towards fisheries products. 
This classification is particularly important because the dynamics and the further expansion of aquaculture 
production depend primarily on the specific socio-economic characteristics of the market segments that these 
products intend to approach, considering the structure and the legislative framework of the target market.  
Consequently, two distinct clusters of consumers were investigated in this study, and statistically important 
differences were found between the clusters. In particular, the results clearly identified the two clusters as low-
potential aquaculture consumers and high-potential aquaculture consumers. Most of the consumers belonged to the 
low-potential cluster. An additional interesting finding of the study is the occurrence of statistically significant 
linkages between the cluster solutions and the monthly disposable income. In particular, the results indicated that the 
high-potential aquaculture consumers declared a higher income, were younger and had a higher educational level 
than the low-potential aquaculture consumers.  
These results show that a market segmentation strategy is probably needed so that aquaculture production could 
take advantage of the significant potential for improving the demand in the near future. Note, however, that both 
clusters revealed a greater preference towards catches versus aquaculture products. Indeed, there is an overall lack of 
awareness regarding produced aquaculture products and their potential safety and quality characteristics. For this 
reason, it is essential to consider potential marketing strategies designed to enhance awareness and facilitate 
communication about the product. Therefore, a marketing strategy aiming to increase public awareness could 
improve the value of the product to the customer, reinforcing the perception of aquaculture products in the Greek 
market.  
In conclusion, certain limitations should be acknowledged. Due to the snowballing procedure used in this study, 
the collection of data with the questionnaire depended on the single-informant approach. As a result, the findings 
should be interpreted with caution, even though single informants provide information as reliable as that furnished 
by multiple informants. In addition, this study was limited at local level. Therefore, generalisations of these findings 
to markedly different contexts should be made cautiously in view of the competitive and market differences that 
most likely exist between different areas and countries. 
References 
[1]   FAO. The State of World Fisheries and Aquaculture. Food and Agriculture Organization of the United Nations, Rome; 2012. 
[2]   FAO. The State of World Fisheries and Aquaculture, 2008. Food and Agriculture Organization of the United Nations, Rome; 2009. 176 p. 
[3]   CFP. Facts & figures on the C.F.P. Basic data on C.F.P. Edition 2012 
[4]   Josupeit H, Lem A, Lupin H. Aquaculture products: quality, safety, marketing and trade. In R.P. Subasinghe, P. Bueno, M.J. Phillips, C. 
Hough, S.E. McGladdery & J.R. Arthur, eds. Aquaculture in the Third Millennium. Technical Proceedings of the Conference on 
Aquaculture in the Third Millennium, Bangkok, Thailand, 20-25 February 2000. p. 249-257. NACA, Bangkok and FAO, Rome. 
[5]   Ngapo T.M, Dransfield E. Martin, J-F Magnusson M, Bredahl L, Nute G.R. Consumer perceptions: pork and pig production. Insights from 
France, England, Sweden and Denmark. Meat Sci 2003; 66: 125–134  
96   Eleni Kaimakoudi et al. /  Procedia Technology  8 ( 2013 )  90 – 96 
[6]   Kennedy O.B, Stewart-Knox B.J, Mitchell P.C, Thurnham D.I. Consumer perceptions of poultry meat: a qualitative analysis, Nutrition & 
Food Sci 2004; 34: 122 – 129 
[7]   Cardello A, Schutz H, Lesher L. Consumer perceptions of foods processed by innovative and emerging technologies: A conjoint analytic 
study. Innov Food Sci and Emerging Tech 2007; 8: 73–83 
[8]   Grunert K. Future trends and consumer lifestyles with regard to meat consumption. Meat Sci 2006; 74: 149–160.  
[9]   Anderson J. Purchase Behavior, Food Safety, and Quality Control in Seafood and Aquaculture Marketing: Discussion American J of Agric 
Econ 1995; 77: 1319-1321.  
[10] Brécard D, Hlaimi B, Lucas S, Perraudeau Y, Salladarré F. Determinants of demand for green products: An application to eco-label demand 
for fish in Europe. Ecological Econ 2009; 69: 115–125. 
[11] Batzios Ch., Moutopoulos D., Arabatzis G, Siardos G. Understanding Consumer’s Attitude on Fish Quality and Marketing Aspects in the 
Greek Fish Market. Agric Econ Rev 2005; 6: 18-30. 
[12] Schlag A, Ystgaard K. Europeans and aquaculture: perceived differences between wild and farmed fish.  Br. Food J 2013; 115:  209-222.  
[13] Batzios Ch, Angelidis P, Moutopoulos D, Anastasiadou Ch, Chrisopolitou V. Consumer Attitude towards Shellfish in the Greek Market: A 
Pilot Study. Mediterr Mar Sci 2003; 4: 155 – 174. 
[14] ESYE. Greek Statistical Service Available at http://www.statistics.gr/portal/page/portal/ESYE/PAGE-database 2001. 
[15] Patton Q.M. Qualitative evaluation and research methods. California: Sage; 1990.  
[16] Bacher J, Wenzig K. Vogler M. SPSS Two-Step Cluster. A first evaluation. www.statisticalinnovations.com/products/twostep.pdf 2004 
[17] Fraley C. Raftery E. How many clusters? Which clustering method? Answers via model – based cluster analysis. Computer J 1998; 4:578 – 
588.  
[18] Chiu T, Fang D, Chen J, Wang Y, Jeris C. A robust and scalable clustering algorithm for mixed typed attributes in large database 
environment. In proceedings of the 7th international conference on knowledge discovery and data mining; 263 – 268: 2001 
[19] Arvanitoyiannis S.I, Krystallis A, Panagiotaki P, Theodorou A. A marketing survey on Greek consumers’ attitudes towards fish. Aquac Int 
2004; 12: 259–279. 
[20] Batzios Ch, Angelidis P, Papapanagiotou E, Moutopoulos D, Anastasiadou Ch, Chrisopolitou V. Greek Consumer’s Image of the Cultured 
Mussel Market. Aquac Int 2004; 12: 239-257. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
